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METHOD FOR ADAPTIVE SAMPLING IN The term “ design data " used in the specification should be 
EXAMINING AN OBJECT AND SYSTEM expansively construed to cover any data indicative of hier 

THEREOF archical physical design ( layout ) of a specimen . Design data 
can be provided by a respective designer and / or can be 

TECHNICAL FIELD derived from the physical design ( e . g . through complex 
simulation , simple geometric and Boolean operations , etc . ) . 

The presently disclosed subject matter relates to examin Design data can be provided in different formats as , by way 
ing locations in object , and more particularly to adaptive of non - limiting examples , GDSII format , OASIS format , 

etc . Design data can be presented in vector format , grayscale sampling of object locations to be reviewed . 10 intensity image format or otherwise . Design data comprise 

BACKGROUND design structural elements that represent different features to 
be formed on one or more layers of a specimen . As known 

Various objects such as semiconductor wafers , masks , in the contemporary art , a design structural element can be 
constructed as a geometrical shape with a closed contour or printed circuit boards , solar panels , microelectromechanical 15 a geometrical shape combined with insertion of other struc devices , are manufactured by manufacturing processes that tural elements . By way of non - limiting examples , a given are highly complex and costly , comprise multiple stages , and design structural element can comprise one or more require highly accurate machines . Such objects are generally STRUCTURE elements inserted by means of SREF , AREF 

referred to as wafers . directives in GDSII format , or can comprise one or more 
The complex manufacturing process is not error free and 20 CELL elements inserted by means of PLACEMENT and 

such errors can cause faults or alleged faults in the manu - REPETITION ( OASIS format ) . 
factured objects . The faults can include defects that can T ypically , inspection is performed at higher speed and 
harm the operation of the object , false positive findings , lower resolution than review . Thus , inspection can be used 
which may seem to contain a defect although there is no for covering larger areas and detecting potential defects , 
actual defect at the area , and nuisances which may be defects 25 wherein some or all of which can later be reviewed and 
but do not cause any harm or malfunction of the manufac - optionally further examined . During review , some of the 
tured unit . In addition to faults in the raw material , human potential defects reported by the inspection tool can prove to 
errors and others may also cause defects in the objects . be false alarms . 

The term “ defect ” used in this specification should be In some embodiments , inspection and review can be 
expansively construed to cover any kind of abnormality or 30 performed by different tools , but in other embodiments they 
undesirable feature formed on or within a wafer . can be performed by the same tool . 

The term " examination ” , unless specifically stated other - General Description 
wise , used in this specification in a relation to a wafer should One aspect of the disclosure relates to a method for 
be expansively construed to cover any kind of detection examining an object using a processor operatively connected 
and / or classification of defects in the wafer provided by 35 to a memory , the method comprising : receiving a multiplic 
using non - destructive inspection tools . By way of non - ity of potential defects , each potential defect of the multi 
limiting example , such examination can include generating plicity of potential defects associated with a potential defect 
one or more recipes for examination and / or parts thereof ; location ; performing a first clustering of the multiplicity of 
inspection , e . g . , scanning in a single or in multiple scans ; potential defects to obtain a first subset and one or more 
reviewing ; measuring and / or other operations provided with 40 second subsets , the clustering performed in accordance with 
regard to the wafer or parts thereof using the same or spatial distances between potential defect locations , such 
different inspection tools . that potential defects in the first subset are characterized by 

In order to find defects , various examination steps can be higher density in one or more physical areas than potential 
integrated into the manufacturing process , including inspec - defects comprised in the second subsets ; automatically 
tion and review . The examination steps can be performed a 45 assigning first probabilities to be valid defects to potential 
multiplicity of times , for example at certain stages such as defects in the first subset , the first probabilities calculated in 
after the manufacturing or processing of certain layers , or accordance with a first policy ; automatically assigning sec 
the like . Additionally or alternatively , each examination step ond probabilities to be valid defects to potential defects in 
can be repeated multiple times , for example for different the second subsets , the second probabilities calculated in 
wafer locations or for the same wafer locations with different 50 accordance with a second policy specifying how to combine 
examination settings . two or more second factors ; automatically selecting and 
By way of non - limiting example , examination can assigning for review by a review tool a potential defect from 

employ a two phase “ inspection and review ” procedure . the first subset and the second subsets , in accordance with a 
The term “ inspection ” refers to scanning and analyzing a third policy specifying how to combine potential defects 

wafer or a part thereof , in order to detect locations in which 55 from a multiplicity of subsets into a merged list , and in 
defects may be found . Suspicious locations reported by an accordance with a strategy indicating how to combine top 
inspection can include true defects , false positive reports , elements from the merged list and randomly selected ele 
and nuisance defects , which are harmless . A variety of ments from the merged list , in accordance with consider 
non - destructive inspection tools can be used , which include , ations including number of reviews , receiving validity or 
by way of non - limiting example , scanning electron micro - 60 class indications for potential defects in the part of the 
scopes , atomic force microscopes , optical inspection tools , potential defect lists , the indications received subsequent to 
etc . potential defects in the part of the potential defect lists being 

The term “ review ” refers to capturing and analyzing one reviewed by the review tool ; and subsequent to a stopping 
or more specific locations , for example locations of potential criteria not being observed : updating the first , second , or 
defects reported by the inspection process , locations of 65 third policy in accordance with validation or classification of 
interest derived from design data , locations indicated by a an item in the first subset and the second subsets ; and 
user , or the like . repeating said assigning , selecting , receiving and updating , 
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in accordance with the first , second , or third policy as relative to earlier iterations ; increasing the number of ran 
updated , until the stopping criteria is observed . Within the domly selected potential defects if a number of true defects 
method , the stopping criteria is optionally selected from the identified in a previous iteration is below a threshold ; 
group consisting of : a predetermined number of potential increasing the number of randomly selected potential defects 
defects have been reviewed by the review tool ; convergence 5 if a number of true defects identified in a previous iterations 
of a number of indications that a potential defect is valid ; converges ; and changing the number of randomly selected 
and a predetermined number of defects associated with a potential defects in accordance with type or location distri 
specific defect class have been detected . Within the method , bution of true defects identified in one or more previous 
a decision confidence level is optionally received for the iterations . Within the method , assigning the first probabili 
validity or class indications received . Within the method , a 10 ties or assigning the second probabilities optionally com 
physical area is optionally selected from the group consist - prises receiving a user indication to assign higher priority to 
ing of : a region ; an area in the vicinity of an open line ; and potential defects at specific areas or of specific classes . 
an area in the vicinity of a close line . The method can further Within the method , the object is optionally a wafer or a 
comprise performing a second clustering of the second mask . 
subset based on characteristics other than geometric loca - 15 Another aspect of the disclosure relates to a computerized 
tion . Within the method , the characteristics of the second system comprising a processor configured for : receiving a 
clustering optionally include an item selected from the group multiplicity of potential defects , each potential defect of the 
consisting of : shade or color of the wafer at a location of a multiplicity of potential defects associated with a potential 
potential defect ; background shade or color of the wafer at defect location ; performing a first clustering of the multi 
an area of the potential defect ; edges in the vicinity of the 20 plicity of potential defects to obtain a first subset and one or 
potential defect ; a feature in the vicinity of the potential more second subsets , the clustering performed in accordance 
defect ; number of polygons , edges , or corners and density with spatial distances between potential defect locations , 
thereof in the vicinity of the potential defect . Within the such that potential defects in the first subset are character 
method , the second clustering optionally provides for deter i zed by higher density in a physical area than potential 
mining potential defects located in a dense area in relation 25 defects comprised in the second subsets ; automatically 
to characteristics used for the second clustering , thereby assigning first probabilities to be valid defects to potential 
providing for determining systematic potential defects . defects in the first subset , the first probabilities calculated in 
Within the method , the two or more second factors in respect accordance with a first policy ; automatically assigning sec 
of the random potential defects are optionally selected from ond probabilities to be valid defects to potential defects in 
the group consisting of : being located at an area which is 30 the second subsets , the second probabilities calculated in 
sparse in feature space in relation to the characteristics used accordance with a second policy specifying how to combine 
for the second clustering ; being located at an outlier area of two or more second factors ; automatically selecting and 
an area which is dense in feature space in relation to the assigning for review by a review tool one or more potential 
characteristics used for the second clustering ; proximity to a defects from the first subset and the second subsets , in 
validated potential defect ; and a combination of two or more 35 accordance with a third policy specifying how to combine 
of the above , thereby providing for determining random potential defects from a multiplicity of subsets into a merged 
potential defects . Within the method , the random potential list , and in accordance with a strategy indicating how to 
defects are optionally associated with two or more scans combine top elements from the merged list and randomly 
taken by different tools or under different conditions . Within selected elements from the merged list , in accordance with 
the method , automatically selecting and assigning for review 40 considerations including number of reviews ; receiving 
optionally comprises : sorting potential defects of the first validity or class indications for potential defects in a part of 
subset according to the first probability , to obtain a first the potential defect lists , the indications received subsequent 
sorted list ; sorting each of the second subsets according to to potential defects in the part of the potential defect lists 
the second probability , to obtain one or more second sorted being reviewed by the review tool ; and subsequent to a 
lists ; prioritizing potential defects from the first sorted list or 45 stopping criteria not being observed : updating the first , 
the second sorted lists to form a merged list , in accordance second , or third policy in accordance with validation or 
with the third policy ; and selecting potential defects to be classification of an item in the first subset and the one second 
reviewed from the merged list in accordance with the subsets ; and repeating said assigning , selecting , receiving 
strategy . Within the method , the third policy optionally and updating , in accordance with the first , second , or third 
complies with one or more items selected from the group 50 policy as updated , until the stopping criteria is observed . 
consisting of : selecting a predetermined percentage of a Within the system , the stopping criteria is optionally 
required number of potential defects from the first sorted list selected from the group consisting of : a predetermined 
and complementing with potential defects from the second number of potential defects have been reviewed by the 
sorted lists ; selecting top probability potential defects from review tool ; convergence of a number of indications that a 
a merged list of the first sorted list and the second sorted 55 potential defect is valid ; and a predetermined number of 
lists , sorted by probability ; and prioritizing potential defects defects associated with a specific defect class have been 
from the first sorted list or the second sorted lists in detected . Within the system , automatically selecting and 
accordance with user input and selecting top priority poten - assigning for review comprises : sorting potential defects of 
tial defects . Within the method , the strategy optionally the first subset according to the first probability , to obtain a 
indicates a number of top probability potential defects to be 60 first sorted list ; sorting each of the second subsets according 
selected from the merged list , and complementing with to the second probabilities , to obtain second sorted lists ; 
randomly selected potential defects from the merged list . prioritizing potential defects from the first sorted list or the 
Within the method , the strategy optionally changes between second sorted lists to form a merged list , in accordance with 
iterations . Within the method , the strategy optionally the third policy ; and selecting potential defects to be 
changes between iterations in accordance with an item 65 reviewed from the merged list in accordance with the 
selected from the group consisting of : increasing the number strategy , and wherein the third policy complies with an item 
of randomly selected potential defects in advanced iterations selected from the group consisting of : selecting a predeter 
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mined percentage of a required number of potential defects FIG . 4 illustrates an exemplary flowchart of selecting 
from the first sorted list and complementing with potential samples from multiple subsets for review , in accordance 
defects from the second sorted lists ; selecting top probability with some exemplary embodiments of the disclosure ; and 
potential defects from a merged list of the first sorted list and FIG . 5 shows a schematic block diagram of a system for 
the second sorted lists , sorted by probability ; and prioritizing 5 sampling review locations , in accordance with some exem 
potential defects from the first sorted list or the second sorted plary embodiments of the disclosure . 
lists in accordance with user input and selecting top priority 
potential defects . DETAILED DESCRIPTION 

Yet another aspect of the disclosure relates to a computer 
program product comprising a computer readable storage 10 In the following detailed description , numerous specific 

details are set forth in order to provide a thorough under medium retaining program instructions , which program standing of the invention . However , it will be understood by instructions when read by a processor , cause the processor to those skilled in the art that the presently disclosed subject perform a method comprising : receiving a multiplicity of matter can be practiced without these specific details . In potential defects , each potential defect of the multiplicity of 15 other instances , well - known methods , procedures , compo 
potential defects associated with a potential defect location ; nents and circuits have not been described in detail so as o as not 
performing a first clustering of the multiplicity of potential to obscure the presently disclosed subject matter . 
defects to obtain a first subset and one or more second Unless specifically stated otherwise , as apparent from the 
subsets , the clustering performed in accordance with spatial following discussions , it is appreciated that throughout the 
distances between potential defect locations , such that 20 specification discussions utilizing terms such as “ process 
potential defects in the first subset are characterized by ing ” , “ computing ” , “ representing ” , “ comparing ” , “ generat 
higher density in a physical area than potential defects ing ” , “ assessing ” , “ matching ” , “ updating ” or the like , refer 
comprised in the second subsets ; automatically assigning to the action ( s ) and / or process ( es ) of a computer that 
first probabilities to be valid defects to potential defects in manipulate and / or transform data into other data , said data 
the first subset , the first probabilities calculated in accor - 25 represented as physical , such as electronic , quantities and / or 
dance with a first policy ; automatically assigning second said data representing the physical objects . The term “ com 
probabilities to be valid defects to potential defects in the puter ” should be expansively construed to cover any kind of 
second subsets , the second probabilities calculated in accor hardware - based electronic device with data processing capa 
dance with a second policy specifying how to combine two bilities . 
or more second factors ; automatically selecting and assign 30 The operations in accordance with the teachings herein 

can be performed by a computer specially constructed for ing for review by a review tool one or more potential defects the desired purposes or by a general - purpose computer from the first subset and the second subsets , in accordance specially configured for the desired purpose by a computer with a third policy specifying how to combine potential program stored in a non - transitory computer - readable stor defects from a multiplicity of subsets into a merged list , and 25 35 age medium . 
in accordance with a strategy indicating how to combine top The terms " non - transitory memory ” and “ non - transitory 
elements from the merged list and randomly selected ele storage medium ” as used herein should be expansively 
ments from the merged list , in accordance with consider construed to cover any include any volatile or non - volatile 
ations including number of reviews ; receiving validity or computer memory suitable to the presently disclosed subject 
class indications for potential defects in a part of the 40 matter . 
potential defect lists , the indications received subsequent to The term “ review location ” used herein should be expan 
potential defects in the part of the potential defect lists being sively construed to cover any location on an object , such as 
reviewed by the review tool ; and subsequent to a stopping a wafer , a mask , a printed circuit board , a solar panel , a 
criteria not being observed : updating the first , second , or microelectromechanical device , or the like , required to be 
third policy in accordance with validation or classification of 45 reviewed . A location can relate to a point , expressed as a set 
an item in the first subset and the second subsets ; and of coordinates in two or three dimensions , or to a line or two 
repeating said assigning , selecting , receiving and updating , or three - dimensional area , depending on the context . Review 
in accordance with the first , second , or third policy as locations can be associated with revealed or potential 
updated , until the stopping criteria is observed . defects , patterns of interest ( e . g . crossing of specific design 

50 elements ) , or otherwise defined regions of interest deter 
BRIEF DESCRIPTION OF THE DRAWINGS mined during one or more examination stages , for example 

detected during inspection by taking one or more optical 
In order to understand the invention and to see how it can images of the wafer or part thereof , and comparing an 

be carried out in practice , embodiments will be described , by obtained image or features therein to an expected image or 
way of non - limiting examples , with reference to the accom - 55 to predetermined features , wherein the differences can be 
panying drawings , in which : regarded as potential defects . The review locations can 

FIG . 1A illustrates a prior art generalized flowchart of an further include any other locations it can be required to 
examination process of a wafer ; review , which can be provided automatically , manually , 

FIG . 1B illustrates a generalized flowchart of an exami - provided by a user , or the like . A review location can be 
nation process of a wafer , in accordance with some exem - 60 specified in design coordinates and / or coordinates tied to a 
plary embodiments of the disclosure ; wafer or parts thereof . 

FIG . 2 illustrates a generalized block diagram of systems The term “ Automatic Defect Classification ” ( ADC ) refers 
for examining a wafer in accordance with some exemplary to an optional stage which can be performed as part of 
embodiments of the disclosure ; reviewing a possible defect , for determining a class with 

FIG . 3 illustrates an exemplary flowchart of the sampling 65 which a potential defect can be associated , for example : a 
and review process of a wafer , in accordance with some false defect ( false alarm ) ; a nuisance which can be a defect 
exemplary embodiments of the disclosure ; that does not cause any harm or malfunction of the manu 
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factured unit , or a real defect . The real defects can also be At step 132 a review device can review the iteration 
classified into a multiplicity of classes , in accordance with a selected samples as detailed in association with step 112 
number of types or parameters , such as but not limited to above . 
different particle composition or sizes , different void size or Step 132 can comprise step 133 for classification of the 
location within an object ; an electrical short or an electrical 5 defects into predetermined classes . Step 133 can be per 
open ; a macro or micro scratch ; unremoved material ; extra formed as part of step 132 , or as a separate step . 
material ; misaligned features ; pattern masking , or others . At step 134 , the system can update the sampling policies 

In some embodiments , true defects can be assigned with in accordance with the review results , or can feed back the 
priority which reflects their importance to the user . updated policy , and can perform again iterative sampling 

The term " sampling ” used herein should be expansively step 128 in accordance with the results or with the updated 
construed to cover any selection of one or more wafer policies . 
locations , from a collection of wafer locations obtained by At step 136 the system can output the results of the last 
an inspection tool or from any other source , for example iteration and optionally previous iterations as detailed in 
received from a user , extracted from design data , reported by is association with step 116 above . 
from previous processes , received from external sources , or Reference is now made to FIG . 2 , showing a schematic 
others . The sampled wafer locations can be selected from diagram of a computerized environment for examining a 
amongst the collection of wafer locations , to be reviewed by wafer , in accordance with some embodiments of the disclo 
a review tool . sure . 

Reference is now made to FIG . 1A , showing a schematic 20 FIG . 2 illustrates examination component 200 , inspection 
flowchart of a prior art process for examining a wafer . tool 204 , review tool 216 , and sampling component 220 . 
At step 104 , an inspection device of a system , such as the network 228 is coupled to examination component 200 , 

system described in association with FIG . 2 below , inspects inspection tool 204 , review tool 216 , and sampling compo 
the wafer . As detailed above , the inspection process can nent 220 . For example , network 228 can be a fab commu 
cover a large area at low resolution , and can thus provide a 25 nication system . For simplifying the explanation , only a 
multiplicity of wafer locations , each of which may or may single inspection tool 204 and a single review tool 216 are 
not be a location of a true defect in the wafer . The inspection shown . However , it should be noted that in practice , a 
tool is operative in covering a large area of the wafer at plurality of inspection tools and a plurality of review tools 
significant speed , at a price of significant false alarm rate . can be used and connected via network 228 . For further 
Due to the large number of potential defects and the high s simplifying the explanation , a single sampling component 
false alarm rate , it may be impossible to review all the 220 and a single examination component 200 are shown . It 
potential defects in order to verify which are indeed true should be noted , however , that more than one sampling 
defects and which are not , and to classify them . For component 220 or more than one examination component 
example , as the design rule shrinks and the complexity of 35 200 can be used . Additionally or alternatively , each of 
pattern increases , the false alarm rate can exceed 99 percent . sampling component 220 and examination component 200 

Therefore , at step 108 the system can perform sampling can be implemented as one or more interconnected comput 
for selecting a subset of the potential defects to be reviewed , ing platforms . 
for example by a slower but higher - resolution review device . The invention is not limited by the type of physical 

At step 112 a review device of the system can review the 40 communication and coupling provided between the various 
selected samples . Optionally , the review results , for example entities of FIG . 2 . Any two components can be connected 
images taken by a capture device , can also be reviewed by directly , via network 228 , via any other component , whether 
a user or another process , for verifying whether the reviewed such component is shown in FIG . 2 or not . 
location is indeed associated with a true defect , or for Although , for simplifying the explanation , sampling com 
classifying the defect . 45 ponent 220 and examination component 200 are shown as 

Sampling step 108 can then be repeated , for example until stand - alone computer systems , it is noted that any of these 
a predetermined number of true defects is determined , until can be a part of inspection tool 204 or of review tool 216 . 
manufacturing schedule or lack of other resources do not Alternatively , sampling component 220 and examination 
allow any more reviews . component 200 can be implemented as one computer sys 

The system can output the review results at step 116 , for 50 tem . According to some embodiments of the invention , one 
example displaying or sending to a user or to a process , store or more of sampling component 220 and examination com 
in a file or a database , or the like . ponent 200 can be facilitated as a hardware utility which is 

Reference is now made to FIG . 1B , showing a schematic placed on an electronic rack of , for example , inspection tool 
flowchart of a process of examination , in accordance with 204 , review tool 216 or any other computing system asso 
some embodiments of the disclosure . 55 ciated with the fab . 

At step 124 an inspection device of an examination Examination component 200 can be configured to execute 
system can inspect the wafer or part thereof as detailed in the method of FIG . 1B ( including activating sampling com 
association with step 104 above , and potential defects can be ponent 220 ) above , and sampling component 220 can be 
determined . Each such potential defect can be associated configured to execute the method of FIG . 3 and FIG . 4 
with a location and optionally with characteristics , 60 below . 
expressed for example as a vector of features . Sampling component 220 can include a memory unit 224 

At step 128 the system can perform iterative sampling , in and a processor 228 . 
which a subset of the potential defects is selected at each Memory unit 224 can be configured to store at least one 
iteration to provide iteration selected samples . The iterative of : information required for executing a method such as the 
sampling can be performed in accordance with one or more 65 method detailed in FIG . 3 below ; software required for 
policies , related for example to how to prioritize and sample executing said method ; or information generated during the 
the wafer locations , as detailed below . execution of said method . 
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Processor 228 can be configured to perform any operation determined by the clustering , wherein which subset can be 
required during any step of a method such as the method attributed to the same area or cause , such as a scratch . 
detailed in FIG . 3 below . Potential defects not associated with the first subset that 

Examination component 200 can include a memory unit are associated with the same second subset can be attributed 
208 and a processor 212 . 5 to geometric proximity , but can be not as close to each other 
Memory unit 208 can be configured to store at least one as potential defects in the first subset ( s ) . 

of : information required for executing the method depicted It will be appreciated that clustering step 318 can take 
in FIG . 1B above ; software required for executing said place separately for the potential defects provided by each plac 
method ; or information generated during the execution of scan set . Alternatively , potential defects stemming from 

10 different scan sets can be clustered together , in which case said method . multiple entries in one or more clusters can refer to the same Processor 212 can be configured to perform any operation potential defect . required during any step of the methods depicted in FIG . 1B Iterative sampling component 220 can perform step 312 
above . of generating potential defect lists in accordance with one or It will be appreciated that the examination process process 15 more policies . depicted in FIG . 2 can be repeated multiple times , for Iterative sampling component 220 can perform step 320 , 
different layers , or different parts of the wafer , different which can be a part of step 312 . of assigning probabilities to 
stages on the manufacturing process , or the like . potential defects in the first subset ( s ) in accordance with a 

Examination component 200 can be configured to activate first policy . It will be appreciated that in the description 
sampling component 220 for iteratively sampling ( 128 ) 20 below , the term probability relates to an estimation of the 
those defects that will be reviewed ( 132 ) , out of the potential probability that a potential defect is a true defect . 
defects received from the inspection ( 124 ) . The first policy , which relates to signature potential 

Reference is now made to FIG . 3 , showing a flowchart of defect , can be assigned based on a number of probabilities , 
a method of iterative sampling of potential defects during such as but not limited to the following : 
examination . 25 1 . Signature types : signature defects can be classified into 

Processor 220 of sampling component 228 can perform categories based on parameters such as size , density , shape 
iterative sampling step 128 . and location on the wafer . Some signature categories have 

Iterative sampling step 128 can include step 304 of known probability of being proven to be true defects , thus 
obtaining and accommodating in memory a plurality of defects belonging to such types can be assigned predeter 
potential defects . The potential defects , for example poten - 30 mined probabilities . 
tial defects detected by inspection step 124 , potential defects 2 . Label homogeneity : labels relate to a defect being clas 
obtained from analyzing design data of the wafer , or from sified as true or false . Signature defects tend to contain 
any other source . The potential defects can be received from defects of similar labels , so if a portion of defects from a 
a storage device , from a user , from a third party or any other signature are proven to be true , then most of the defects in 
external source . Each potential defect can be associated with 35 the signature can be assumed to be true as well , and similarly 
a location or with a characteristic which can be expressed as for false defects . In both cases , reviewing further defects of 
a vector of features . the same signature can be less important since there is high 

Processor 220 can obtain the potential defects from one or confidence on whether they are true or false . If various types 
more scan sets , wherein two scan sets can differ in the of defects are present , further sampling can be required . 
inspection tool used for taking them , detection sensitivity 40 3 . Specific defects in the signatures are sampled based on 
thresholds or in any of the imaging parameters of the outlier detection together with measures discussed above . If 
scanning , such as magnification , light direction and wave the signature is homogeneous then sampling can be based on 
length , light power , polarization , light collecting angle , or outlier detection , in order to further identify types of defects 
the like . in the signature . The policy can dictate , for example , that a 

Sampling component 220 can be configured to perform 45 potential defect that is closer to the center of a hypersphere 
step 308 , in which the potential defects are clustered on a of the potential defects associated with each cluster is 
first clustering step to determine a first cluster and at least assigned lower probability than peripheral potential defects . 
one second cluster . The first clustering can utilize the Alternatively , a defect whose sum of geometric or Euclidean 
location of the defects and can be based on the spatial distance from other defects in the same cluster is larger than 
distances between defects . The first cluster can be referred to 50 the distance sum of its neighboring defects , can be assigned 
as comprising " signature " defects , which can be character - higher probability . In further alternatives , any other outlier 
ized by high density of defects within an area , along a radial detection criteria can be used by the policy for estimating the 
area of the wafer , along a perimeter of an area partial to the probability . The probability can increase as the distance of 
wafer , along an open line , or by any other geometric the potential defect from known true defects decreases , 
characteristic . 55 wherein distance can be measured in the feature space of the 

The signature defects can be caused by a careless touch of defect characteristics . If a signature is highly homogenous , 
the wafer , a scratch , or the like . it can be beneficial to assign higher probabilities to outlier 

Signature defects can be determined by clustering the defects which may contain new information , otherwise 
defects in accordance with a geometric metric , such that random sampling of the signature defects may be preferred . 
defects that are physically close to each other are likely to be 60 The three probabilities discussed above can be combined 
associated with the same cluster , while distant defects are into a single probability , for example by a linear combina 
likely to be clustered into different clusters . Clustering step tion . It will be appreciated that while the probabilities of 
308 can utilize the K - means , hierarchical clustering , mean specific defects , as detailed in the third item above , are 
shift or any other clustering algorithm . constant and relate to their location in feature space , the 

Thus , the first subset can comprise a multiplicity of 65 label homogeneity and signature types probabilities , detailed 
potential defects assumed to be associated with an area . It in the first and second items above , can be updated upon 
will be appreciated that a multiplicity of first subsets can be feedback from the results of previous classifications . The 
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signature type can be used as a basis for a - priori probability , The second policy can assign probabilities to the random 
based on the confidence of the classifier related to each type . potential defects at step 332 based on one or more factors , 
The first probability can be updated based on the received which can include but are not limited to any one or more of 
label indications and their correlation to specific signature the following criteria . 
types . 5 1 . Being located at an N - dimensional sparse area , wherein 

Iterative sampling component 220 can perform step 316 the dimensions can relate to any parameter of the defect , but 
which can be a part of step 312 , of assigning probabilities to preferably not to its location which is considered in first 
potential defects in the second subset . clustering step 308 . Since in current technologies most 

Step 316 can include second clustering step 324 of the potential defects are proven to be false alarms rather than 
potential defects in the second subset ( s ) . The second clus - true defects , a dense area can represent noise more than it 
tering can use one or more metrics other than the geometric represents true defects . Therefore potential defects located 
ones , which were used in clustering step 308 . For example , in N - dimensional sparse areas can be more likely to be true 
a metric based on any one or more of the following can be defects ; 
used : shade , color , shape or size of the area of the potential 1 2 . Being an outlier , i . e . , be located on the margins of a dense 
defect ; the area shade or color relative to the background or area : a defect whose sum of distances from other defects in 
properties of gray level distribution ; context attributes , such its neighborhood is larger than the corresponding sum of its 
as edges or their density , typical amplitude or distribution of neighbors , can be assigned a higher probability than other 
the directions of the edges directions in the vicinity of the defects . In further alternatives , any other outlier detection 
potential defect or other features in the vicinity of the 20 criteria can be used for estimating the probability ; or 
potential defect , which can be expressed using a Fourier 3 . Proximity to a known true defect , to a known defect of 
transform or another function of the image edges or other particular interest , or to an area of interest indicated by a 
features ; design attributes , such as the number of polygons , user : if a potential defect has been sampled in a previous 
length of perimeter , number of various corners and density iteration and is proven to be a true defect or defect of a 
or other features in the vicinity of the potential defect , which 25 particular interesting type , then defects which are close to it 
can be expressed using a Fourier transform or another can be assumed to be true defects as well . 
function of the polygons , edges , corners or other features , or The specific factors selected and their relative weights can 
the like . be determined by the second policy and can change between It will be appreciated that second clustering step 324 can iterations . include two or more clustering operations , based on different 30 Thus , the output of step 312 can comprise zero , one or sets of attributes or different metrics . more collections of signature potential defects ; zero , one or For example , one or more clusters can be attributed to more collections of systematic potential defects ; and zero , density in the space of characteristics associated with the 

one or more collections of random potential defects , each design , such as the edges or polygons in the vicinity of the 
potential defects . Thus , potential defects assigned to the 35 por 35 potential defect of any of the collections associated with a 
same cluster can be attributed to the design and can be an be probability to be a valid defect . probability 
referred to as “ systematic ” potential defects . For example . It will be appreciated that there can be repetitions within 
some design features may not be captured well by the any of the subsets , or between different subsets , for example 
inspection tool , and can generate a multiplicity of systematic due to potential defects reported in more than one scan set . 
potential defects , which are actually false alarms . 40 Since clustering can be a heuristic process , one instance of 

Thus , in some embodiments , clustering can be performed a potential defect can be identified as a systematic defect , 
with design attributes as detailed above , and one or more while another instance of the same defect can be identified 
clusters of potential defects which are dense in regard to as a random potential defect . 
these attributes can be determined . The rest of the potential I terative sampling component 220 can be configured to 
defects , referred to as " random ” potential defects , can 45 perform step 336 , in which potential defects from subsets of 
undergo further clustering , using different characteristics or the types described above are sorted in accordance with a 
metrics third policy and are selected for review in accordance with 

In the description below , the terms distance , density , a strategy . 
sparsity , close , distant or others , relate to the metric used Reference is now made to FIG . 4 , showing a flowchart of 
during clustering , rather than to geometric distance . 50 an embodiment of a method of selecting and assigning 

Iterative sampling component 220 can perform step 328 , potential defects for review , thus detailing step 336 above . 
which can be a part of step 312 , of assigning probabilities to At step 404 , iterative sampling component 220 can sort 
systematic defects , which can be associated with design potential defects of the first subset , e . g . , signature defects in 
problems , in accordance with a second policy . accordance with the assigned probability . If multiple first 

The probability can be set , for example , based on param - 55 subsets exist , each can be sorted in accordance with the 
eters such as label homogeneity and outlier degree , as probabilities assigned to potential defects in the specific 
detailed in parameters 2 and 3 in the description related to subset . Alternatively , all first subsets can be merged and 
assigning probability to signature defects above . sorted into a first sorted list . 

Iterative sampling component 220 can perform step 332 , At step 408 , iterative sampling component 220 can sort 
which can be a part of step 312 , of assigning probabilities to 60 potential defects of the second subsets , including one or 
random defects , in accordance with the second policy , more subsets of systematic defects or one or more subsets of 
wherein the assigned value is an estimated probability of the random defects in accordance with the assigned probability , 
random potential defect to be a true defect . into one or more second sorted lists . Each of the systematic 

It will be appreciated that the second policy can comprise subsets and the random subsets can be sorted in accordance 
separate sub - policies for assigning probabilities to system - 65 with the probabilities assigned to potential defects in the 
atic ( step 328 ) and to random defects ( step 332 ) . Alterna - specific subset . Alternatively , all second subsets can be 
tively , two separate policies can be used . merged and sorted into a second sorted list . In yet another 
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alternative , all systematic defect subsets can be merged and accordance with the probability to indeed detect true defects . 
sorted , or all random defect subsets can be merged and However , especially in advanced iterations , when the num 
sorted . ber of new true defects identified in each iteration drops , it 
At step 412 , iterative sampling component 220 can pri - can be assumed that the strategy should change , and random 

oritize potential defects from the first or the second sorted 5 potential defects can be selected , regardless of their location 
lists to form a merged list of potential defects to be reviewed in the list . This strategy can be referred to as exploration , i . e . , 
by review tool 216 . exploring other areas or types of potential defects , without 

The potential defects to be reviewed can be selected in a very strong indication to do so . 
accordance with a third policy which can change between It will be appreciated that a combined strategy can be 
iterations . The policy can change in accordance with the 10 taken , wherein some of the budget of the potential defects to 
needs , the review budget , results of previous iterations be reviewed is selected to be the potential defects with the 
related to number and ratio of true / false defects or to highest probability from the merged list , while the rest of the 
classification thereof , user preferences , or the like . defects can be selected randomly from the merged list . The 

For example , any one or more of the following policies proportion between the two types , i . e . , what percentage or 
can be employed for merging the lists : 15 number of the potential defects are selected in accordance 

Taking an equal number of potential defects from each with top probabilities , and what percentage or number is 
sorted list . Thus , if there is a budget of 100 potential defects selected randomly from the list , can change over time , 
to be reviewed and four lists , the 25 potential defects having wherein , in early iterations , all or most of the potential 
the highest probabilities from each list can be selected for defects can be selected from the top probability ones , and as 
review ; 20 the iterations advance , more potential defects are selected 

Taking the potential defects having the highest probabili - randomly . 
ties from all lists together , which is equivalent to merging The selection strategy can also change depending on the 
the lists , sorting the merged list and selecting the highest results of previous iterations . For example , if a significant 
prioritized potential defects ; number of the potential defects were selected by way of 
Sampling from each subset a number of potential defects 25 exploitation , and a small number , for example a number 

relative to the subset size . For example , if one subset is twice below a threshold of new defects have been detected , the 
as long as another one , then the number of samples from this exploitation percentage can be reduced and more potential 
subset will be twice the number of samples from the other defects can be selected randomly ; the number of randomly 
one , wherein from each subset the potential defects with the selected potential defects can change in accordance with 
highest probability will be selected ; 30 type or location distribution of true defects identified in one 

Assigning a weight to each scan set and multiplying or or more previous iteration , or any other one or more factors . 
otherwise combining the probability of each potential defect The proportion p ; between exploration and exploitation at 
with the weight of the scan set by which it was reported , and iteration i can be formulated as p ; = a : ( i ) + b . g ( r ; - n ) where a 
then selecting potential defects in accordance with the and b are linear factors ; f is a function reflecting the change 
weight probability using any of methods 1 - 3 above . The 35 between exploration and exploitation of iteration I ; r is the 
weight can be adjusted between iterations : for example a list ratio of true and false defects in a previous iteration n , 
associated with a scan set in which the percentage of true wherein n is a user selected parameter between 0 and i - 1 , for 
defects is higher than others can be assigned a higher weight example the first iteration , or the like ; and g reflects the 
for the next one or more iterations . change in proportion as a function of the change in true to 

Selecting in accordance with user input . For example , if 40 false ratio , for example g can be an exponential or linear 
a user is interested in a specific area of the wafer , potential function . Strategies and various actions throughout the itera 
defects in this area will be selected before potential defects tions can be also defined by Markov Decision Process or 
in other areas . If the user is interested in a specific type of learned by Q learning or reinforcement learning approaches . 
potential defects , such as potential defects in bridges , such The locations of the selected potential defects can then be 
information can be obtained from the design data and thus 45 provided to a review tool which can review them , for 
such potential defects are likely to appear in the systematic example , by capturing images . The images can be processed 
defect subsets , therefore potential systematic defects can be automatically or reviewed by a user , and an indication of 
selected prior to other ones . whether a reviewed potential defect is a true defect , and 

It will be appreciated that many other policies can be optionally its type , for example a bridge , a crossing , particle , 
employed for combining the subsets , thus forming a merged 50 residue materials , or an opening , can be provided . 
list ordered by the probability of the potential defects . Referring now back to FIG . 3 , at step 340 sampling 

The merged list can be longer than the number of potential component 220 can obtain information regarding the valid 
defects that can be reviewed in the current iteration . ity of potential defects , i . e . whether the potential defects are 

Therefore , at step 416 , iterative sampling component 220 true defects or not , and optionally their type . Optionally , a 
can select potential defects to be reviewed from the merged 55 confidence level can be associated with the indication 
list , in accordance with a strategy . It will be appreciated that whether each potential defect is true or false . 
the number of potential defects to be selected on each Sampling component 220 can then determine at step 344 
iteration can depend on the number of total potential defects whether a stop criteria has been met . The stop criteria can be 
to be reviewed , and also on the system resources . For but is not limited to any one or more of the following : 
example , if review is performed by a single computerized 60 A review budget has been used , i . e . , the number of 
platform , and a multiplicity , for example one hundred cores reviews allotted for the wafer or for the examination has 
are available , then it would be reasonable to select a hundred been met ; 
potential defects per iteration , so as to fully utilize the cores . Convergence : whether a sufficient number of true defects 

In some embodiments , the top probability elements can be have been detected in the previous iterations . For example , 
selected , since they have the highest probability to be true 65 if the number of true defects found in the last iteration or the 
defects . This strategy can be referred to as exploitation , i . e . last predetermined number of iterations is below a prede 
attempting to obtain as many true defects as possible in termined threshold consistently over several iterations , then 
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performing further iterations may not be beneficial and the Processor 512 can be configured to comprise clustering 
process can be stopped . Alternatively , as mentioned above , module 520 for clustering a multiplicity of items in accor 
in future iterations , a larger percentage of potential defects dance with a given metrics . Clustering module 520 can be 
can be selected randomly and not from the top probability operative in performing the first clustering of the provided 
potential defects ; 5 potential defects using a geometrical metrics and clustering 

A number of defects associated with a specific defect class them into signature defects and others . Clustering module 
have been detected . 520 can also be operative in performing the second cluster 

If the stop criteria have been observed , the process can ing of the non - signature defects into further clusters , using 

end at step 348 . However , if the stop criteria have not been other , non - geometric metrics as disclosed above . 

met , then at step 352 one or more of the used policies or Processor 512 can be configured to comprise probability 
assignment module 524 for assigning a probability to one or strategy can be updated . For example , the relative weights more potential defects , based on a policy . The policy can used when determining the probability of a systematic or relate to various factors , such as whether it is located in a random potential defects can be changed , the manner in dense area , regardless of what metric the density is based on , which the lists are merged and how potential defects are 15 15 user commands , or others . 

selected from the merged list can be changed , or the like . Processor 512 can be configured to comprise list merging 
The changes can be provided automatically , by a user , or in module 528 for merging two or more lists , wherein each list 
combination thereof , wherein a policy is suggested auto is ordered with an internal order . The lists can be merged 
matically and a user can accept or change it . based on any policy , as detailed in association with step 412 

In some embodiments , further changes can be introduced 20 of FIG . 4 above . 
between iterations . For example , step 328 can be performed Processor 512 can be configured to comprise potential 
using a classifier adjusted for a small number of labels such defect selection module 532 for selecting potential defects to 
as K nearest neighbors , but every predetermined number of be reviewed from a merged list . Selection can be made to 
iterations , or when a condition occurs , such as too many or conform to exploration or exploitation requirements , or a 
too few defects of a certain type , a different classification 25 combination thereof , as detailed in association with step 416 
algorithm can be used , such as Support Vector Machine of FIG . 4 above . 
( SVM ) . Processor 512 can be configured to comprise one or more 

Reference is now made to FIG . 5 , illustrating a functional communicating components 536 for communication with 
diagram of a system for adaptive sampling of location to be other devices , such as inspection or review tools , capture 
reviewed when examining a wafer , in accordance with some 30 devices , databases , or the like . 
embodiments of the disclosure . Processor 512 can be configured to comprise data and 

The illustrated system can comprise a computing platform control flow module 540 activating other modules or com 
500 , implementing sampling component 220 and configured ponents at a required stage with the required data or by 
to execute the methods of FIG . 3 and FIG . 4 . providing access to such data . 
Computing platform 500 can comprise a storage device 35 Processor 512 can be configured to comprise user inter 

504 . Storage device 504 can be a hard disk drive , a Flash face 544 for receiving input from a user or providing output 
disk , a Random Access Memory ( RAM ) , a memory chip , or to a user , such as indications of defects or areas of interest , 
the like . In some exemplary embodiments , storage device exploration / exploitation preferences , or the like . User inter 
504 can retain program code operative to cause processor face 544 can exchange information with a user by utilizing 
512 to perform acts associated with any of the subcompo - 40 1 / O device 508 . 
nents of computing platform 500 . It is noted that the teachings of the presently disclosed 

In some exemplary embodiments of the disclosed subject subject matter are not bound by the computing platform 
matter , computing platform 500 can comprise an Input / described with reference to FIG . 5 . Equivalent and / or modi 
Output ( I / O ) device 508 such as a display , a pointing device , fied functionality can be consolidated or divided in another 
a keyboard , a touch screen , or the like . I / O device 508 can 45 manner and can be implemented in any appropriate combi 
be utilized to provide output to and receive input from a user . nation of software with firmware and / or hardware and 

Computing platform 500 can comprise one or more executed on one or more suitable devices . 
processor ( s ) 512 . Processor 512 can be a Central Processing The system can be a standalone entity , or integrated , fully 
Unit ( CPU ) , a microprocessor , an electronic circuit , an or partly , with other entities , which can be directly connected 
Integrated Circuit ( IC ) or the like . Processor 512 can be 50 thereto or via a network . 
utilized to perform computations required by computing It is also noted that whilst the method of FIG . 3 and FIG . 
platform 500 or any of it subcomponents , such as steps of the 4 can be performed by the system of FIG . 5 , this is by no 
method of FIG . 3 and FIG . 4 . means binding , and the operations can be performed by 

It will be appreciated that processor 512 can be configured elements other than those described herein , in different 
to execute several functional modules in accordance with 55 combinations , or the like . It is also noted that the teachings 
computer - readable instructions implemented on a non - tran - of the presently disclosed subject matter are not bound by 
sitory computer - readable storage medium . Such functional the flow charts illustrated in FIG . 3 and FIG . 4 , and the 
modules are referred to hereinafter as comprised in the illustrated operations can occur out of the illustrated order . 
processor . It is to be understood that the invention is not limited in 

The components detailed below can be implemented as 60 its application to the details set forth in the description 
one or more sets of interrelated computer instructions , contained herein or illustrated in the drawings . The inven 
executed for example by processor 504 or by another tion is capable of other embodiments and of being practiced 
processor . The components can be arranged as one or more and carried out in various ways . Hence , it is to be understood 
executable files , dynamic libraries , static libraries , methods , that the phraseology and terminology employed herein are 
functions , services , or the like , programmed in any program - 65 for the purpose of description and should not be regarded as 
ming language and under any computing environment . The limiting . As such , those skilled in the art will appreciate that 
components can be loaded to memory and executed . the conception upon which this disclosure is based can 
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readily be utilized as a basis for designing other structures , 2 . The method of claim 1 , wherein the stopping criteria is 
methods , and systems for carrying out the several purposes selected from at least one of : a predetermined number of 
of the presently disclosed subject matter . potential defects being reviewed by the review tool , con 

It will also be understood that the system according to the vergence of a number of indications that a potential defect 
invention can be , at least partly , implemented on a suitably 5 is valid and a predetermined number of defects associated 
programmed computer . Likewise , the invention contem - with a specific defect class being detected . 
plates a computer program being readable by a computer for 3 . The method of claim 1 , wherein a decision confidence 
executing the method of the invention . The invention further level is received for at least one of the validity or class contemplates a non - transitory computer - readable memory indications . tangibly embodying a program of instructions executable by 10 4 . The method of claim 1 , wherein the at least one the computer for executing the method of the invention . physical area is selected from at least one of : a region , an Those skilled in the art will readily appreciate that various 
modifications and changes can be applied to the embodi area in the vicinity of an open line , and an area in the vicinity 
ments of the invention as hereinbefore described without of a closed line . 
departing from its scope , defined in and by the appended 15 5 . The method of claim 1 , further comprising : 
claims . performing a second clustering of the one or more second 

subsets set based on characteristics other than geomet 
The invention claimed is : ric location . 
1 . A method of examining an object , the method com 6 . The method of claim 5 , wherein the characteristics of 

prising : 20 the second clustering include at least one item selected from : 
( a ) identifying , by a processor , a plurality of potential shade or color of a wafer at a location of a potential defect , 

defects , each potential defect of the plurality of poten background shade or color of the wafer at an area of the 
tial defects being associated with a potential defect potential defect , edges in the vicinity of the potential defect , 
location ; a feature in the vicinity of the potential defect , number of 

( b ) performing , by the processor , a first clustering of the 25 polygons , edges , or corners and density thereof in the 
plurality of potential defects to obtain a first subset and vicinity of the potential defect . 
one or more second subsets , the clustering performed in 7 . The method of claim 5 , wherein the second clustering 
accordance with spatial distances between potential provides for determining potential defects located in a dense 
defect locations such that potential defects in the first area in relation to characteristics used for the second clus 
subset are characterized by higher density in at least 30 tering , thereby providing for determining systematic poten 
one physical area than potential defects in the one or t ial defects . 
more second subsets ; 8 . The method of claim 5 , wherein the at least two second 

( c ) assigning , by the processor , first probabilities to poten - factors are selected from at least one of : 
tial defects in the first subset to be valid defects , the first being located at an area which is sparse in feature space 
probabilities being calculated in accordance with a first 35 in relation to the characteristics used for the second 
policy ; clustering ; 

( d ) assigning , by the processor , second probabilities to being located at an outlier area of an area which is dense 
potential defects in the one or more second subsets to in feature space in relation to the characteristics used 
be valid defects , the second probabilities being calcu for the second clustering ; 
lated in accordance with one or more second policies 40 proximity to a validated potential defect ; and 
specifying how to combine at least two second factors a combination of two or more of the above , 
associated with potential defect locations ; thereby providing for determining random potential 

( e ) selecting , by the processor , at least one potential defect defects . 
from the first subset and the one or more second subsets 9 . The method of claim 8 , wherein the random potential 
for review by a review tool in accordance with a third 45 defects are associated with at least two scans taken by 
policy specifying how to combine potential defects different tools or under different conditions . 
from a plurality of subsets into a merged list , and 10 . The method of claim 1 , wherein 
wherein the selecting of the at least one potential defect selecting for review comprises : 
for review by the review tool is further in accordance sorting potential defects of the first subset according to at 
with a strategy indicating how to combine top elements 50 least one first probability to obtain a first sorted list ; 
from the merged list and randomly selected elements sorting the one or more second subsets according to at 
from the merged list in accordance with a number of least one second probability to obtain at least one 
reviews from the review tool ; second sorted list ; 

( f ) receiving , by the processor , validity or class indica prioritizing potential defects from the first sorted list or 
tions for potential defects in a potential defect lists 55 the second sorted list to form a merged list in accor 
associated with the selected at least one potential dance with the third policy ; and 
defect , the validity or class indications being received selecting potential defects to be reviewed from the 
subsequent to potential defects in the potential defect merged list in accordance with the strategy . 
lists being reviewed by the review tool ; and 11 . The method of claim 10 , wherein the third policy 

( g ) subsequent to a stopping criteria not being observed : 60 complies with at least one item selected from at least one of : 
( i ) updating , by the processor , the first , second , or third selecting a predetermined percentage of a required num 

policy in accordance with validation or classification ber of potential defects from the first sorted list and 
of an item in the first subset and the one or more complementing with potential defects from the second 
second subsets ; and sorted list ; 

( ii ) repeating , by the processor , steps ( c ) - ( g ) in accor - 65 selecting top probability potential defects from a merged 
dance with the first , second , or third policy as list of the first sorted list and the second sorted list , 
updated , until the stopping criteria is observed . sorted by probability ; and 
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prioritizing potential defects from the first sorted list or ( g ) subsequent to a stopping criteria not being 
the second sorted list in accordance with user input and observed : 
selecting top priority potential defects . ( i ) update the first , second , or third policy in accor 

12 . The method of claim 10 , wherein the strategy indi dance with validation or classification of an item 
cates a number of top probability potential defects to be 5 in the first subset and the one or more second 
selected from the merged list , and complementing with subsets ; and 
randomly selected potential defects from the merged list . ( ii ) repeat steps ( c ) - ( g ) in accordance with the first , 

13 . The method of claim 12 , wherein the strategy changes second , or third policy as updated , until the stop 
between iterations . ping criteria is observed . 

14 . The method of claim 12 , wherein the strategy changes 10 18 . The system of claim 17 , wherein the stopping criteria 
between iterations in accordance with an item selected from is selected from one or more of : a predetermined number of 
at least one of : increasing the number of randomly selected potential defects being reviewed by the review tool , con 
potential defects in advanced iterations relative to earlier vergence of a number of indications that a potential defect 
iterations , increasing the number of randomly selected is valid , and a predetermined number of defects associated 
potential defects if a number of true defects identified in a 15 with a specific defect class being detected . 
previous iteration is below a threshold , increasing the num - 19 . The computerized system of claim 17 , wherein to 
ber of randomly selected potential defects if a number of true select the at least one potential defect , the processor is 
defects identified in a previous iterations converges , and further to : 
changing the number of randomly selected potential defects sort potential defects of the first subset according to at 
in accordance with type or location distribution of true 20 least one first probability to obtain a first sorted list ; 
defects identified in one or more previous iterations . sort the one or more second subsets according to at least 

15 . The method of claim 1 , wherein assigning the first one second probability to obtain a second sorted list ; 
probabilities or assigning the second probabilities comprises prioritize potential defects from the first sorted list or the 
receiving a user indication to assigning higher priority to second sorted list to form a merged list in accordance 
potential defects at specific areas or of specific classes . 25 with the third policy ; and 

16 . The method of claim 1 , wherein the object is a wafer select potential defects to be reviewed from the merged 
or a mask . list in accordance with the strategy , and wherein the 

17 . A system comprising : third policy complies with at least one item selected 
a memory ; and from : 
a processor , operatively coupled with the memory , to : 30 selecting a predetermined percentage of a required 

( a ) identify a plurality of potential defects , each poten number of potential defects from the first sorted list 
tial defect of the plurality of potential defects being and complementing with potential defects from the 
associated with a potential defect location ; second sorted list ; 

( b ) perform a first clustering of the plurality of potential selecting top probability potential defects from a 
defects to obtain a first subset and one or more 35 merged list of the first sorted list and the second 
second subsets , the clustering performed in accor sorted list , sorted by probability ; and 
dance with spatial distances between potential defect prioritizing potential defects from the first sorted list or 
locations such that potential defects in the first subset the second sorted list in accordance with user input 
are characterized by higher density in at least one and selecting top priority potential defects . 
physical area than potential defects in the one or 40 20 . A non - transitory computer readable storage medium 
more second subsets ; retaining program instructions , which when read by a pro 

( c ) assign first probabilities to potential defects in the cessor , cause the processor to perform operations compris 
first subset to be valid defects , the first probabilities ing : 
being calculated in accordance with a first policy ; ( a ) identifying , by the processor , a plurality of potential 

( d ) assign second probabilities to potential defects in 45 defects , each potential defect of the plurality of poten 
the one or more second subsets to be valid defects , tial defects being associated with a potential defect 
the second probabilities being calculated in accor location ; 
dance with one or more second policies specifying ( b ) performing , by the processor , a first clustering of the 
how to combine at least two second factors associ plurality of potential defects to obtain a first subset and 
ated with potential defect locations ; 50 one or more second subsets , the clustering performed in 

( e ) select at least one potential defect from the first accordance with spatial distances between potential 
subset and the one or more second subsets for review defect locations such that potential defects in the first 
by a review tool in accordance with a third policy subset are characterized by higher density in at least 
specifying how to combine potential defects from a one physical area than potential defects in the one or 
plurality of subsets into a merged list , and wherein 55 more second subsets ; 
the selecting of the at least one potential defect for ( c ) assigning , by the processor , first probabilities to poten 
review by the review tool is further in accordance tial defects in the first subset to be valid defects , the first 
with a strategy indicating how to combine top ele probabilities being calculated in accordance with a first 
ments from the merged list and randomly selected policy ; 
elements from the merged list in accordance with a 60 ( d ) assigning , by the processor , second probabilities to 
number of reviews from the review tool ; potential defects in the one or more second subsets to 

( f ) receive validity or class indications for potential be valid defects , the second probabilities being calcu 
defects in a potential defect lists associated with the lated in accordance with one or more second policies 
selected at least one potential defect , the validity or specifying how to combine at least two second factors 
class indications being received subsequent to poten - 65 associated with potential defect locations ; 
tial defects in the potential defect lists being ( e ) selecting , by the processor , at least one potential defect 
reviewed by the review tool ; and from the first subset and the one or more second subsets 
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for review by a review tool in accordance with a third 
policy specifying how to combine potential defects 
from a plurality of subsets into a merged list , and 
wherein the selecting of the at least one potential defect 
for review by the review tool is further in accordance 
with a strategy indicating how to combine top elements 
from the merged list and randomly selected elements 
from the merged list in accordance with a number of 
reviews from the review tool ; 

( f ) receiving , by the processor , validity or class indica - 10 
tions for potential defects in a potential defect lists 
associated with the selected at least one potential 
defect , the validity or class indications being received 
subsequent to potential defects in the potential defect 
lists being reviewed by the review tool ; and 15 

( g ) subsequent to a stopping criteria not being observed : 
( i ) updating , by the processor , the first , second , or third 

policy in accordance with validation or classification 
of an item in the first subset and the one or more 
second subsets ; and 

( ii ) repeating , by the processor , steps ( c ) - ( g ) in accor 
dance with the first second , or third policy as 
updated , until the stopping criteria is observed . 
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